Abstract: A quantitative version of Frobenius reciprocity for isometries is proved. It is applied to deduce recursion formulas for the rational class of some irreducible orthogonal modules of the symmetric groups.
; '(w 0 )) for all w; w 0 2 Wg if one applies Frobenius reciprocity. Note that here by de nition isometries are injective but not necessarily surjective. Since Frobenius reciprocity does not respect injectivity of the mappings, one has to dualise the right hand side of (F ) to again get isometries: F V induces a KG-isomorphism between V and its dual V := Hom K (V; K). Let F V be the form on V such that this isomorphism is an isometry. Assume that V is a uniform KG-module, which is a KH-isometry, then the transposed mapping
is a KG-isometry. 
is a KG-isometry. Proof. With the notation from the proof of Theorem 2.1 let v (x) a := ' x (w a ) and f (x) a;i = F V (v (x) a g i ) for 1 a m; 1 x n; 1 i s. As above one calculates 
is a KG-isometry.
Proof. The proof of the proposition is analogous to the one of Theorem 2. Now C is the eigenspace of the mapping End KG (V ) ! End KG (V ); ' 7 !F V ' F ?1 V , which is orthogonal with respect to the trace bilinear form. Therefore the restriction of the trace bilinear form of the separable algebra End KG (V ) to C is non-degenerate, and therefore
3 The Specht modules S (n?k;k) .
The representation theory of the symmetric group S n is very well understood (cf. Jam], JaK]). The irreducible representations, so called Specht modules S , of S n over a eld of characteristic 0 are in bijection with the partitions of n. They have the remarkable property that S occurs with multiplicity one as a submodule of a permutation module M , such that all the other constituents of M belong to partitions that are smaller than for a suitable ordering. So the Specht modules are good candidates to apply orthogonal Frobenius reciprocity (Theorem 2.1).
A particular easy construction for S can be given, if the partition of n has only two parts. So let k; l; n 2 N with 1 k l n 2 and let S l S n?l denote the Young subgroup of the symmetric group S n , which is the set stabiliser of the subset f1; : : : ; lg of f1; : : : ; ng. is an absolutely irreducible S n -submodule of M (n?k;k) . Therefore the S ninvariant symmetric bilinear forms on S (n?k;k) are rational multiples of the restriction F k of I ( n k ) .
Young's rule Jam, (14.4)] says that the QS n -module M (n?l;l) is the direct sum of all S To prove this theorem we need 2 lemmata on binomial coe cients. Hence the left hand side is independent of l and the lemma follows. Proof of Theorem 3.1: The orbits of S l S n?l = Stab Sn (f1; : : : ; lg) on the k-element subsets T of f1; : : : ; ng are parametrised by jT \ f1; : : : ; lgj. For 0 j k let v j 2 M (n?k;k) be the sum over all k-element subsets of f1; : : : ; ng that intersect f1; : : : ; lg in j elements. Then 
